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Abstract
Background
Interprofessional Education (IPE) aims to improve students’ attitudes towards collaboration,
teamwork, and leads to improved patient care upon graduation. However, the best time to
introduce IPE into the undergraduate curriculum is still under debate.
Methods
We used a mixed-methods design based on a sequential explanatory model. Medical stu-
dents from all six years at the University of Bern, Switzerland (n = 683) completed an online
survey about attitudes towards interprofessional learning using a scale validated for German
speakers (G-IPAS). Thirty-one medical students participated in nine semi-structured inter-
views focusing on their experience in interprofessional learning and on the possible impact it
might have on their professional development.
Results
Women showed better attitudes in the G-IPAS across all years (p = 0,007). Pre-clinical stu-
dents showed more positive attitudes towards IPE [Year 1 to Year 3 (p = 0.011)]. Students
correctly defined IPE and its core dimensions. They appealed for more organized IPE inter-
ventions throughout the curriculum. Students also acknowledged the relevance of IPE for
their future professional performance.
Conclusions
These findings support an early introduction of IPE into the medical curriculum. Although
students realise that interprofessional learning is fundamental to high-quality patient care,
there are still obstacles and stereotypes to overcome.
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Introduction
The World Health Organization (WHO) defines Interprofessional Education (IPE) as, when
“students from two or more professions learn about, from, and with each other to enable effec-
tive collaboration and improve the quality of care” [1]. Evidence shows that interprofessional
(IP) healthcare interventions improve patient outcomes, such as higher medication safety or
reduced length of hospital stay [2] by enhancing the communication and interpersonal skills
of healthcare professionals, as well as their collaboration and teamwork skills [3]. The Inter-
professional Collaborative Practice (IPEC) outlines IPE’s core competencies which concen-
trate on four main domains: Ethics & Values, Roles & Responsibilities, IP Communication
and Teamwork [4].
Nevertheless, the complexity of teaching for different healthcare disciplines, logistical prob-
lems and busy timetables raise issues concerning the introduction of IPE interventions. Cur-
rent undergraduate literature shows a trend for earlier IPE introduction [5, 6], but the optimal
timing for the IPE intervention is unclear [7].
IPE interventions can be measured by using validated attitudes scales based on IPE
domains. Until recently, only a few conceptual tools for assessing attitudes towards IPE existed
[8]. The Readiness for Interprofessional Learning Scale (RIPLS) [9] and the extended RIPLS
[10] are common examples. Unfortunately, many scales were developed before the IPEC
report, and do not integrate all four recommended core competencies [11]. The Interprofes-
sional Attitudes Scale (IPAS) [12]–developed and validated in 2015—uses items from the
extended RIPLS and new items to embody all four IPEC domains. This scale has been vali-
dated for German speakers [13].
The Medical Faculty of the University of Bern (UniBe) is one of the largest in Switzerland
with about 1500 students. The study of Medicine starts with a 3-year bachelors programme
focusing on basic science (e.g. physics, chemistry, biology, physiology, biochemistry and anat-
omy) followed by a 3-year masters programme with a strong practical focus, composed mostly
of small group interactions (problem-based learning) and clinical clerkships [14]. Since 2010
the medical faculty and nursing schools have been offering optional two half-day interprofes-
sional internships for their students in the first and third semesters. Further interprofessional
activities include a compulsory seminar on confidentiality in cooperation with the Bern Uni-
versity of Applied Sciences and the Institute for Medical Education of the University of Bern
(UniBe) as well as the compulsory Intravenous Cannulation course, both taught in the first
academic year, during which the learning groups and the team of peer tutors are interprofes-
sionally allocated.
The aims of this study are: (1) to determine whether there are changes in attitudes towards
interprofessionality between the bachelors (pre-clinical) and masters (clinical) programme of
the curriculum by using a validated attitudes scale, and (2) to ascertain the ideal time in the
medical curriculum to introduce IPE interventions.
Materials and methods
We used a sequential qualitative-quantitative mixed methods design [15]. The quantitative
cross-sectional survey collected students’ demographic data and included all 24 items of the
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German Interprofessional Attitudes Scale G-IPAS [13] using an online platform (SurveyMon-
key Inc, San Mateo, California, USA). Semi-structured interviews explored individual stu-
dents’ experiences with IPE interventions, and the impact they had on their professional
development. All medical students actively enrolled in the Faculty of Medicine of the Univer-
sity of Bern, Switzerland, during the academic year 2019/2020 were eligible for inclusion in the
study. The study was conducted in German.
Ethical considerations
The participants gave written informed consent and the Bern Cantonal Ethics Committee
(Req-2019-00743, 23.08.2019) waived the need for ethics approval. The survey link included a
covering letter reiterating the goals of the study and “consent by participation” was obtained
[16]. We used ID numbers to code students and requested no identifying data. Data was stored
in a secure repository accessible to the investigators only. All procedures from this investiga-
tion followed the Helsinki Declaration [17]. All researchers complied with the Data Protection
Act [18] and the Swiss Law for Human Research [19]. This study was registered with the num-
ber ISRCTN41715934.
Procedure
Students received an e-mail from the Medical Faculty deanery in October 2019 with the link to
the online G-IPAS survey via the online platform. The survey was open from 7th October to
15th December 2019, and two reminders were sent.
The German Interprofessional Attitudes Scale is a 24-item questionnaire with 3 subscales
(“Teamwork, Roles and Responsibilities”, “Patient-centeredness” and “Healthcare Provision”).
Participants had to answer the questions using a Likert scale with 1 representing “Strongly Dis-
agree”, 2 “Disagree”, 3 “Neutral”, 4 “Agree” and 5 “Strongly Agree”. The G-IPAS has been
shown to be a reliable instrument, representative of the original American IPAS dimensions
[12] and it has been translated, culturally adapted and validated in German-speaking countries
for the assessment of interprofessional attitudes [13].
After completion of the online G-IPAS questionnaire, students were invited to participate
in nine semi-structured interviews, which took place at the Department of Anaesthesiology
and Pain Therapy, Inselspital, Bern, Switzerland in November 2019. An interview guide was
used to conduct the one-hour session. Students provided demographic data (e.g. age, year of
studies) and were asked about their understanding of IPE and the (dis)advantages of this type
of teaching strategy. We discussed the survey results and asked their opinion on optimal IPE
interventions (duration, format and content). Data was audio- and video recorded.
Sampling
For the quantitative phase, we used a non-probability convenience sample and included all
medical students from the Bern Faculty of Medicine enrolled in the academic year 2019/2020
(n = 1550). We aimed to include 100 students for each year, and at least 600 students overall,
following recommendations for sample size survey research [20]. As the study was sequential
in nature, it was impossible to pre-emptively select participants for the qualitative phase. We
used purposive sampling for the nine semi-structured interview groups.
Data analysis
We performed a descriptive analysis of the survey data with sub-group analysis per year of
studies. Global scale, dimensions, and individual items were assessed for normal distribution
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with the Shapiro-Wilks test and visual assessment of residuals and Q-Q Plots. Two-way analy-
sis of variance (ANOVA) with gender and the stratified study years (year 1 to 6) as between
subjects’ factors were conducted separately for the means of all subscores as well as the mean
overall G-IPAS score as dependent variables. Separate independent samples t-tests were con-
ducted for the between subjects’ factor previous experience in healthcare and having parents
working in the healthcare system for the overall G-IPAS score, with correction for multiple
testing. Additionally, an independent samples t-test was conducted to compare the overall
G-IPAS score in pre-clinical (years 1–3) and clinical years (years 4–6). Quantitative data was
analysed with SPSS v26 (IBM, New York, USA).
Because the G-IPAS has only recently been introduced, we decided to perform an additional
confirmatory analysis of its validity and reliability. For survey validity, we used a factor analysis
using the Scree test for factor extraction and Varimax rotation with Kaiser-normalization. Data
was assessed for factorability with Bartlett´s test of sphericity, and the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy. For reliability, Cronbach’s alpha was determined. Cron-
bach’s alpha should be at least of 0.7 for the instrument to be considered reliable [21].
Data from the semi-structured interviews was processed according to the Miles and Huberman
[22] framework for data analysis: data segmenting, editing and summarizing, followed by data dis-
play, and finally conclusion verification. HC transcribed all interviews. JBE and HC corrected and
verified transcriptions of the interviews and we sent summaries of the interview to each partici-
pant as a form of respondent validation [23]. JBE and HC both coded the first group interview
independently using the software MaxQDA20201 (Verbi, Berlin, Germany) and agreed on the
coding scheme for the remaining interviews. Memoing was performed parallel to coding. All
interviews were coded in a phased fashion, with interim analysis, to check for saturation.
Direct quotations from the interviews were translated into English using a functionalist
approach of creation of equivalent translation structures as described by Enzenhofer and Resch
[24]. One author (HC, German-speaking) translated the citations from German to English
ipsis verbis with the aid of an online tool (Google Translate1). The second author (SM,
English-speaking), performed changes to ensure that the target text could be understood by
the reader.
Results
Quantitative analysis
Six-hundred and seventy-seven students replied to the online survey (response rate: 43,7%).
Incomplete questionnaires (n = 111) were excluded and 4 students did not report year of stud-
ies. We included 562 completed questionnaires in the final analysis.
Confirmatory analysis of the instrument’s validity and reliability
The initial three-factor model (Teamwork, Roles & Responsibilities, Patient-centeredness and
Healthcare Provision) explained 48% of the total variance. After rotation, a simple structure
with loadings on to the three components emerged. This is consistent with previous research
[13]. The calculated Cronbach’s alpha for G-IPAS was 0.855.
Demographic characteristics
Participants’ demographics are shown in Table 1. 54% of the students reported previous expe-
rience as healthcare providers and over 80% of participants were Swiss German. Most frequent
IPEs mentioned were the Intravenous Cannulation course (n = 125), the Confidentiality semi-
nar (n = 98), and the optional interprofessional rotation (n = 43).
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German interprofessional attitudes scale questionnaire
Table 2 shows the mean scores of each G-IPAS item. Five of the nine items in the subscale
“Teamwork, Roles and Responsibilities”, six of the eight in “Patient-Centeredness” and one in
“Health Provision” were significantly higher in females. In the subscale analysis, only “Team-
work, Roles and Responsibilities” decreased significantly with an increase in study years
(p<0.001). Males showed lower mean scores in the subscale “Teamwork, Roles and Responsi-
bilities” (p = 0.002) and “Patient-centeredness” (p<0.001) but not in the subscale “Health Pro-
vision” (Table 3).
The two-way ANOVA of the G-IPAS mean score showed a statistically significant main
effect for gender (F(1, 550) = 7.129, p = 0.008, η2p = 0.013), with women achieving overall
higher mean GIPAS scores. The main effect of study year (F(5, 550) = 2.109, p = 0.063, η2p =
0.019) and the interaction effect between gender and study year (F(5, 550) = 1.927, p = 0.088,
η2p = 0.017) was not statistically significant. The independent samples t-tests showed no statis-
tically significant differences for previous experience in healthcare and having parents working
in the healthcare system.
An independent samples t-test revealed a significant difference in the means of the overall
G-IPAS score between pre-clinical (M = 4.22, SD = 0.40) and clinical years (M = 4.13,
SD = 0.40) (p = 0.007).
Qualitative analysis
We performed nine group interviews (maximum of 4 students each), 31 participants in total.
All study years were represented [Year 1: n = 5 (16%), Year 2: n = 8 (26%), Year 3: n = 2 (7%),
Year 4: n = 8 (26%), Year 5: n = 7 (23%), Year 6: n = 1 (3%)]. There were 20 female students
(64,5%), 16 (51.6%) students had previous experience in healthcare work, 24 students (77.4%)
had at least one parent working in healthcare, and 19 students (61.3%) had healthcare profes-
sionals as close friends. Table 4 depicts the overall frequency of the quotes in each of the inter-
views. There were similar distributions of codes across genders and years of study.
Three main categories emerged from the focus groups: a) awareness of IPE, b) barriers to
IPE, and c) expectations of IPE.
a) Awareness of IPE
Definition of interprofessional education. The interviews demonstrated that students
could correctly define IPE, as per the WHO definition [1] (Table 5, Quote 1). Learning oppor-
tunities appeared when topics overlap and are relevant for the healthcare groups involved.
Table 1. Participant´s demographics for the quantitative data.
Year of studies Year 1 (n = 74) Year 2 (n = 84) Year 3 (n = 108) Year 4 (n = 93) Year 5 (n = 103) Year 6 (n = 100) Total (n = 562)
Women [n(%)] 50 (68) 56 (67) 71 (66) 68 (66) 71 (69) 63 (63) 379 (67)
Age (mean ± SD) 20.5±2.4 21.1±2.0 22.6±3.4 23.4±2.6 24.1±2.0 25.6±2.0 23.1±3.0
Previous IPE interventions [n (%)]
None 69 (95) 38 (45) 38 (35) 25 (27) 57 (55) 60 (60) 287 (51)
� 2 courses 2 (3) 44 (52) 64 (59) 55 (60) 40 (39) 31(31) 236 (42)
> 2 courses 2 (3) 2 (2) 6 (6) 12 (13) 6 (6) 8 (8) 36 (6)
Previous experience in healthcare [n (%)]
yes 31(42) 51 (61) 62 (56) 37 (40) 60 (58) 60 (60) 301 (54)
Parents working in the healthcare system [n(%)]
yes 25 (34) 26 (31) 32 (30) 41 (44) 44 (43) 34 (34) 202 (36)
https://doi.org/10.1371/journal.pone.0240835.t001
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Table 2. Mean values for G-IPAS individual components.
Itema German Interprofessional Attitudes Scale (G-IPAS) (n = 562) Women Men Total p value
Teamwork, roles and responsibilities [Mean(SD)]
TFV1 Shared learning before graduation will help me become a better team worker 3.79
(1.01)
3.55
(1.13)
3.71
(1.05)
0.015
TFV2 Shared learning will help me think positively about other professionals 3.33
(1.09)
3.14
(1.18)
3.27
(1.12)
0.059
TFV3 Learning with other students will help me become a more effective member of a health care team. 3.91
(1.01)
3.58
(1.20)
3.81
(1.08)
0.001
TFV4 Shared learning with other health sciences students will increase my ability to understand clinical problems. 3.30
(1.05)
3.12
(1.09)
3.24
(1.06)
0.061
TFV5 Patients would ultimately benefit if health sciences students worked together to solve patient problems. 4.20
(0.93)
3.96
(0.92)
4.12
(0.93)
0.004
TFV6 Shared learning with other health sciences students will help me communicate better with patients and other
professionals.
4.03
(0.10)
3.69
(1.11)
3.92
(1.05)
0.000
TFV7 I would welcome the opportunity to work on small group projects with other health sciences students. 3.48
(1.18)
3.43
(1.23)
3.47
(1,19)
0.644
TFV8c It is not necessary for health sciences students to learn together 3.72
(1.07)
3.34
(1.28)
2.4
(1.15)
0.001
TFV9 Shared learning will help me understand my own limitations 3.23
(1.11)
3.29
(1.14)
3.25
(1.12)
0.550
Patient-centeredness [Mean(SD)]
PZ1 Establishing trust with my patients is important to me 4.90
(0.31)
4.81
(0.40)
4.88
(0.34)
0.008
PZ2 It is important for me to communicate compassion to my patients 4.87
(0.39)
4.71
(0.50)
4.81
(0.43)
0.000
PZ3 Thinking about the patient as a person is important in getting treatment right 4.75
(0.50)
4.59
(0.59)
4.70
(0.53)
0.002
PZ4 In my profession, one needs skills in interacting and cooperating with patients 4.88
(0.39)
4.83
(0.45)
4.86
(0.41)
0.166
PZ5 It is important for me to understand the patient's side of the problem 4.80
(0.46)
4.68
(0.56)
4.76
(0.50)
0.018
PZ6 It is important for health professionals to understand what it takes to effectively communicate across cultures 4.66
(0.53)
4.52
(0.68)
4.62
(0.59)
0.017
PZ7 It is important for health professionals to respect the dignity and privacy of patients while maintaining confidentiality
in the delivery of team-based care
4.81
(0.42)
4.75
(0.53)
4.79
(0.46)
0.172
PZ8 It is important for health professionals to provide excellent treatment to patients regardless of their background (e.g.,
race, ethnicity, gender, sexual orientation, religion, class, national origin, immigration status, or ability)
4.95
(0.22)
4.89
(0.38)
4.93
(0.28)
0.035
Healthcare Provision [Mean(SD)]
GHV1 It is important for health professionals to work with public health administrators and policy makers to improve
delivery of health care
4.07
(0.78)
4.20
(0.88)
4.11
(0.82)
0.069
GHV2 It is important for health professionals to work on projects to promote community and public health 4.14
(0.80)
4.17
(0.86)
4.15
(0.82)
0.684
GHV3 It is important for health professionals to work with the legislators to develop laws, regulations, and policies that
improve health care
4.07
(0.82)
4.28
(0.76)
4.14
(0.80)
0.002
GHV4 It is important for health professionals to work with non-clinicians to deliver more effective health care. 4.06
(0.84)
4.09
(0.97)
4.07
(0.88)
0.737
GHV5 It is important for health professionals to focus on populations and communities, in addition to individual patients, to
deliver effective health care
4.02
(0.87)
4.18
(0.86)
4.07
(0.87)
0.052
GHV6 It is important for health professionals to be advocates for the health of patients and communities 4.16
(0.85)
4.23
(0.90)
4.19
(0.87)
0.343
GHV7 It is important for health professionals to respect the unique cultures, values, roles/responsibilities, and expertise of
other health professions
4.65
(0.56)
4.56
(0.59)
4.62
(0.57)
0.071
aThe items have been translated from the German language. TFV = Teamwork, roles and responsibilities, PZ = Patient-centredness, GHV = Health Provision.
https://doi.org/10.1371/journal.pone.0240835.t002
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Such interventions allow for exchange of knowledge or skills and sharing of different experi-
ences, which improves understanding and communication between groups, and builds trust.
IPE can refer to learning about the roles, responsibilities, competencies and duties of other
healthcare professionals (Table 5, Quotes 2 and 3). It was also noted that IPE benefits patient
care and helps build a social network of people within the working environment (Table 5,
Quote 4).
Recognition of interprofessional education in the medical curriculum. The most viv-
idly recalled experience was the intravenous cannulation workshop, currently being taught
during the first year of studies. The course was considered interprofessional because it was
taught by a registered nurse and held in a small-group workshop, with groups of up to six stu-
dents (including nurses, midwives and sometimes pre-hospital technicians). All participants
mentioned that it was a positive experience and that they profited from the course. Main posi-
tive aspects mentioned included: (1) the teaching and then the practice with a skilled nursing
student; (2) the relaxed, informal interaction; and (3) the exchange of information and guid-
ance from the nursing students, with tips from daily practice.
"I could even benefit a lot from the nursing students or the midwives. You really noticed that
they already did it on real people when we were still practicing on the models. And they
already had routine and could give us good practical advice.” (Interview 2, Student 2)
“The intravenous cannulation (. . .) was shown by the nursing student and not by the course
instructor, who was a medical student in the higher year because he simply said that the nurse
could do it better and had more experience. I thought that was extremely good, that he then
said that she could do better and should show it.” (Interview 7, Student 2)
“(. . .) we were deliberately divided into my group, that you were always with someone who
was not a medical student, which I found very exciting." (Interview 5, Student 3)
“I could benefit [from the intravenous cannulation course] because we had a qualified nurse
(. . .), who could actually show me how it worked, better than the instructor. And otherwise, it
was a relaxed atmosphere.” (Interview 8, Student 2)
However, most students realised that nursing students already had the given competency
and were bored/frustrated during the workshop. Some medical students observed other peers
Table 3. Mean scores for the G-IPAS score and subscale scores, stratified by gender and year of studies.
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Overall average p
value
Overall Scores Women
(n = 50)
Men
(n = 24)
Women
(n = 56)
Men
(n = 28)
Women
(n = 71)
Men
(n = 37)
Women
(n = 68)
Men
(n = 25)
Women
(n = 71)
Men
(n = 32)
Women
(n = 63)
Men
(n = 37)
Women
(n = 379)
Men
(n = 183)
Teamwork, roles and
responsibilities [Mean
(SD)]
3.95 (0.59) 3.70
(0.63)
3.63 (0.80) 3.74
(0.81)
3.73 (0.52) 3.57
(0.61)
3.61 (0.74) 3.08
(0.90)
3.60 (0.75) 3.47
(0.82)
3.5 (0.83) 3.20
(1.05)
3.67 (0.72) 3.46 (0.84) 0.002
3.87 (0.61) 3.67 (0.81) 3.68 (0.56) 3.47 (0.81) 3.56 (0.77) 3.39 (0.92) 3.60 (0.77)
Patient-centeredness
[Mean(SD)]
4.85 (0.2) 4.58
(0.40)
4.76 (0.31) 4.78
(0,33)
4.82 (0.24) 4.75
(0.34)
4.83 (0.2) 4.70
(0.26)
4.85 (0.22) 4.76
(0.32)
4.83 (0.22) 4.72
(0.35)
4.83 (0.23) 4.72 (0.33) 0.000
4.76 (0.31) 4.76 (0.32) 4.80 (0.28) 4.79 (0.23) 4.82 (0.25) 4.79 (0.29) 4.79 (0,28)
Healthcare Provision
[Mean(SD)]
4.33 (0.54) 3.99
(0.70)
4.08 (0.70) 4.31
(0.56)
4.20 (0.48) 4.26
(0.57)
4.08 (0.53) 4.34
(0.49)
4.18 (0.55) 4.23
(0.61)
4.14 (0.59) 4.28
(0.55)
4.17 (0.57) 4.24 (0.58) 0.207
4.22 (0.61) 4.16 (0.67) 4.22 (0.52) 4.16 (0.54) 4.02 (0.57) 4.19 (0.57) 4.19 (0.57)
Overall G-IPAS [Mean
(SD)]
4.36 (0.35) 4.08
(0.48)
4.14 (0.48) 4.25
(0.46)
4.23 (0.29) 4.16
(0.39)
4.16 (0.38) 3.99
(0.38)
4.19 (0.36) 4.13
(0.36)
4.07 (0.35) 4.01
(0.38)
4.11 (0.44) 4.20 (0.40) 0.008
4.27 (0.41) 4.17 (0.48) 4.12 (0.32) 4.11 (0.38) 4.11 (0.38) 4.05 (0.36) 4.12 (0.36)
P-values indicate the significance of the main effect gender for the overall average Scores obtained from the separate ANOVAs.
https://doi.org/10.1371/journal.pone.0240835.t003
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having discriminating attitudes towards nursing students. Most were unhappy to be in a work-
shop where they knew less than their nursing counterparts and could not contribute to any
exchange in knowledge.
“[During the intravenous cannulation course] I heard from many nursing students that they
didn't understand that they were doing there. They could already do it and had clinical experi-
ence. It was therefore unnecessary for them to take the course and a waste of time” (Interview
5, Student 1)
“I noticed that a colleague of mine got upset about the teaching at the intravenous cannula-
tion course and mentioned that "she is just a nurse anyway". I then asked him directly, "that
means that she can do less?” And he answered “yes” and stood by it. He really meant it, and
only because the nurse had other competencies. And he was a first-year student.” (Interview
7, Student 1)
Table 4. Coding frequency across all interviews.
Frequency (n) Percentage (%)
Participant´s age 31 3.33
Participant´s year of studies 31 3.33
Participant´s previous work experience 15 1.61
Participant´s ties with healthcare 41 4.40
Comments on filling the GIPAS form 25 2.68
Definition of IPE 44 4.72
Goals of IPE 48 5.15
Advantages of IPE 112 12.02
Disadvantages of IPE 101 10.84
Examples of IPE during medical course 96 10.30
Attitudes towards IPE 63 6.76
Attitudes: Absence of IPE 34 3.65
Examples of wished for interventions 70 7.51
Desired format of the IPE course 71 7.62
Desired Year of studies for IPE 92 9.87
Desired Frequency of IPE 50 5.36
Ideal group size for IPE interventions 8 0.86
Total number of coded citations 932 100
https://doi.org/10.1371/journal.pone.0240835.t004
Table 5. Subcategory “definition of IPE” elements and representative cites.
Subtheme with explanation Representative cites (exemplary) from semi-structured
interviews
Definition of IPE
Learning that occurs with 2 or more different
health professionals or healthcare students
• about each other´s professions
• with other professions about a common topic
• to enable effective collaboration
• to improve patient outcomes
Quote 1, Interview 8, Student 3: “(. . .) at least 1 person from a
different professional group is present as a medical student.”
Quote 2, Interview 1, Student 2: “I can only agree with the
keyword “more efficient cooperation”. I think it is all about
having the knowledge and understanding, what are the tasks, the
competencies of another team member and how can you support
and benefit from each other.”
Quote 3, Interview 1, Student 3: “Who does which tasks–it is
important that you learn that, so that you focus on the patient.”
Quote 4, Interview 6, Student 3: (. . .) so that people who work in
the health sector optimally form a network with each other and
work effectively together.”
https://doi.org/10.1371/journal.pone.0240835.t005
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"I don't know what the others should learn from us. We can't do anything! Maybe we know
more, but that doesn't interest them that deeply either." (Interview 2, Student 2)
It was also noted that if groups were not deliberately mixed, students from the same profes-
sion tended to group together and quality learning was impacted. A medical student who had
a nursing background added:
“(. . .) I have been doing the VP course as a tutor. (. . .) I personally make sure that I do not
have a group of doctors in the groups and that the nurses are separate, but that I mix them up
a bit (. . .). [It is important that] they work side by side (. . .)” (Interview 8, Student 1)
However, the absence of follow-up courses or further skills training and having it assess-
ment only in the third year of studies were all reasons to consider the workshop inadequate for
the first year curriculum.
Another IPE experience mentioned was the two-hour Confidentiality seminar, occurring
with law students or with nursing students. Participants attended this seminar in their first
year of studies. Most students hinted that the course was not well structured and that students
did not mix, so the experience was not really IP. The reason for it being interprofessional was
the common topic rather than the interaction between groups.
Five students had additionally chosen to take part in an interprofessional clerkship offered by
the University of Bern, consisting of two interprofessional days (first day: nursing students have a
shared histology lesson with medical students; second day: nutritional care with student role-
play). All students found the IP clerkship very positive. Nursing and clinical clerkships in clinical
years, as well as lectures with other professional groups, were also considered IP interventions.
“I found it so important in my nursing internship that I saw what they actually do, what their
tasks are. Because I also noticed from myself that I have a completely wrong picture of what
this profession actually is. Because I just thought, a qualified nurse, well. . . and then I saw
what they actually do.” (Interview 2, Student 2)
“We went to lectures for six months with law students. As it was about health law, medical
students were also invited. It was very interesting, the law students asked a lot of medical ques-
tions which were clear to us, but we didn't know anything about when they mentioned court
issues.” (Interview 3, Student 1)
Overall, students welcomed IP courses but were disappointed because of the lack of actual
IP (i.e., inadequate setting, disorganized interventions). Medical students felt they had signifi-
cantly less experience than their IP counterparts.
“I actually thought [the IPE] was good in the beginning, but in the end we never worked
together. (. . .)I think we medical doctors had a lot less experience and it was actually the
wrong setting to somehow mix us.” (Interview 8, Student 2)
“In the intravenous cannulation course, nurses could perform the skill already, because they
already had patient contact. And I had zero experience. I profited a lot from them, but I
couldn't give them anything in return.” (Interview 5, Student 1)
The IP offer during the Medical course was insufficient: medical students were aware that doc-
tors deal with many other health care professions, and for medical students it would be important
to know about other professions’ training, roles and responsibilities during the medical
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curriculum. Most students did not experience IPE, except for the Intravenous Cannulation
course, and one student interviewed had no recollection of any IP interactions during training.
“We had a couple of IP courses with nursing students during our studies. I thought it was cool,
but I think it shouldn't stop there. We will have to deal with so many healthcare groups in the
future that it is important to get to know these people during medical studies: what they learn,
what they can do and where their limits are. So that we can understand them a little better.”
(Interview 5, Student 2)
Overarching goals of IPE. Table 6 summarises all the mentioned goals of IPE with the
respective quotations. Students named several goals of IPE, segmented into 5 main
subcategories:
1. Profession-linked perspectives, and work-oriented learning: Students were aware that to
achieve these goals for application in future daily practice, interactive learning between pro-
fessional groups was necessary (Table 6, Quote 5).
2. Improvement of teamwork: IPE leads to better understanding of the daily routine, work dis-
tribution, and duties of other healthcare groups, thus preventing misunderstandings and
miscommunication. Enhanced communication through IPE was pointed out as a contribut-
ing factor for improved interaction between different professional groups (Table 6, Quote 5).
3. Reduction of prejudices in the workplace: Early contact with other healthcare groups could
“prevent” the endorsement of stereotypes, and lead to a workplace environment that is
open-minded and where there is mutual respect (Table 6, Quote 8).
4. Enhancement of a patient-centred approach: IPE implies that patient care is performed col-
lectively, and the patient lies in the centre of care.
5. Support of workplace wellbeing: Several students mentioned IPE could create workplace well-
being, particularly by improving social relationships both in and outside work, and by
reducing miscommunication, and therefore frustration levels (Table 6, Quote 10).
Table 6. Subcategory “overarching goals of IPE” elements and representative quotations.
Subtheme with explanation Representative cites (exemplary) from semi-structured interviews
Overarching goals of IPE
• learning together and gaining a more
work-oriented perspective
• improvement of teamwork
• reduction of prejudices
• increase in patient-centeredness
• improvement of wellbeing in the
workplace
Quote 5, Interview 5, Student 1: “(. . .) you have the exchange between
different professions very early [during medical school] so you don’t
come clueless to the hospital later.”
Quote 6, Interview 1, Student 2: “You (. . .) become aware of the [roles
of team members] and focus on working together.”
Quote 7, Interview 6, Student 3: “If you have IP communication
beforehand, future work with other healthcare groups will be
simplified.”
Quote 8, Interview 7, Student 2: “not letting doctors feel superior to the
nurses and correct the stereotype that “nurses only do what we do not
want to do cause it´s not good enough or not challenging enough for us“
Quote 9, Interview 2, Student 3: “I think it is important to learn to
appreciate what others do for the patient. During medical school we do
not see the whole spectrum [of health care]. Especially the care or the
physiotherapy or ergotherapy, too, contribute a lot—and we do not learn
about that“
Quote 10, Interview 5, Student 3: “Also to reduce frustration in the
hospital—nurses are frustrated with doctors and the other way around;
[IPE] may help”
https://doi.org/10.1371/journal.pone.0240835.t006
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A frequently visited component of IPE was the enhancement of workplace well-being. Stu-
dents were regardful that finding commonalities in different healthcare professions intensifies
social relations both inside and outside the workplace, leading to a social benefit. Some stu-
dents mentioned a financial advantage of IPE, as satisfied staff are more likely to remain in
post thus reducing overall costings. Finally, all of the above lead to less medical mistakes,
which can increase patient safety.
b) Barriers to IPE implementation
Issues regarding the competition with the current medical curriculum, the risk of unbalanced
learning and other dangers were explored. Students feel they already have an overloaded sched-
ule, so additional IPE interventions could be difficult to implement. They were uncomfortable
with being taught by non-doctors because they feared other health care professionals would
not be aware of their training or be knowledgeable about their curriculum. The lack of assess-
ment of such activities labels IPE interventions as secondary, superfluous or less relevant.
There was an outspoken fear of loss of medical identity, loss of medical specialization (because
knowledge is shared), and fear of being less thorough in their own medical curriculum.
"You may not get to the level you would need in medical studies if you work with professional
groups that are in a specific area that does not have to reach such a high level. And that you
may be slowed down a lot in areas." (Interview 8, Student 1)
“It depends on the topic. (. . .) you may have extreme differences in knowledge and personally,
I don't think it's so great when I'm somewhere and then I realize that, compared to the others,
I don't know anything. I somehow feel stupid and superfluous. I can benefit from the others,
but (. . .) it is uncomfortable if you do not participate." (Interview 8, Student 4)
On a course level, the use of IPE interventions per se does not guarantee student interaction.
If the IPE experience is not perceived as good by all students, there is a risk that they will con-
sider it unnecessary. The implementation of such activities may be challenging because the
content, format and frequency rarely accommodate all students involved. There was a fre-
quently mentioned fear that students would not benefit from the topics due to their diverse
backgrounds or varying levels of knowledge on a given subject. Medical students were con-
cerned that topics would be approached too superficially. This could lead to boredom and frus-
tration or create a feeling of unworthiness.
The teaching of competencies outside a given role can lead to a false sense of ability and
may have legal consequences (by performing skills outside of set competencies). Additionally,
it may enhance prejudices against other health care professions because of single participant’s
characteristics from each group.
"Simply the basic requirements for the [IPE] course were so different that it did not really con-
tribute to bringing these two professional groups closer together, but rather the opposite."
(Interview 1, Student 2)
It is difficult to bring the shared content across at a common level so that it is adequate for
both groups" (Interview 6, Student 4)
"It is a tightrope walk. IPE is necessary, but it can also be too much." (Interview 3, Student 4)
Finally, several barriers were mentioned on an institutional level: bureaucratic obstacles of
combining curricula from different faculties, organizational aspects e.g. lack of infrastructures
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to accommodate all students, difficulty in coordinating rotations, time constraints, monetary
constraints and deanery or political barriers (resistance to change).
“[Barriers include] organization and also coordination with the various training plans.
Because we are not learning the same things completely in parallel." (Interview 6, Student 4)
c) Expectations of IPE
Ten students agreed that IPE should start as early as the first year of studies. They mentioned
several advantages for early IPE introduction which included (1) easier implementation (as
students would have similar backgrounds) and (2) the encouragement of early interaction,
shared learning and networking, which would contribute to the building of mutual respect
from an early stage. Students suggested starting with basic science and other overlapping top-
ics, which could then evolve to clinical interactions later in the curriculum.
“And if you start early, you are more sensitive, then you get used to the interprofessional and
working together. I think that makes a big difference, even if you are snobbish in the beginning
(. . .).”(Interview 7, Student 3)
Reasons opposed to an early IPE introduction included students being overwhelmed by an
overloaded, integrative year; the role of “doctor” not being yet clearly defined and prejudices
against other health care professions existing before medical school. On the other hand, eleven
students pointed out that the IPE introduction should occur just before or during clinical
years (from the third year onwards). For them, it meant a better integration of the IPE content
with clinical practice, the previous acquisition of basic clinical knowledge which would facili-
tate the focus on the IP component, and the broader diversity of activities that could be offered.
One student was concerned that such an approach would be too late to prevent the develop-
ment of prejudices. Five students mentioned it was important to have IPE on a frequent, recur-
rent basis.
“I have the feeling that it is worthwhile, especially later, the more practical it becomes and the
more practical things you do, the more it makes sense to integrate IPL. Because the first few
years are so theoretical, integration doesn't bring you much.”(Interview 3, Student 3)
“But I think that you will probably benefit more from the exchange when you get closer to the
clinical semesters. Because [in pre-clinical years] the roles are not yet clearly distributed. Later
on the interprofessionality is more noticeable.”(Interview 9, Student 1)
“If you just look, whether only earlier or only late, I don't know which would be better. But
repeatedly would be good.” (Interview 5, Student 2)
For pre-clinical years, students preferred IPE courses on overlapping topics from basic sci-
ences (e.g., anatomy, physiology, pharmacology. Potential healthcare students to be included
were nurses, physiotherapists, midwives and operating room technicians. Courses should be
practical (tutorials, case studies, clinical skills trainings, problem-based learning groups, case-
based learning) and lectures should be avoided. Other options mentioned included seminars
or course days about topics which are relevant to more than one profession or the use of simu-
lation for soft skill and clinical skill training. Some students recommended that such courses
should occur during clinical rotations and include other healthcare students. The IP groups
should, when possible, be maintained throughout the year to allow for a deeper social
interaction.
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Students would rather have IPE in smaller groups (4–6 participants, mixed ratio 1:1 or 1:2)
to allow for a better interpersonal experience and communication. As for the preferred dura-
tion, they felt these should be course blocks of approximately 1–4 hours, entailing a full morn-
ing or afternoon. IP courses should have an optional character.
“If they are smaller groups, if you really have to communicate and interact, then you get to
know each other on a more human level and there are many prejudices that can be eliminate-
d.”(Interview 3, Student 2)
“IPE courses not too often, twice a semester, then increase frequency to once per month
towards the end of medical school” (Interview 6, Student 2)
Students favored regular IPE interventions, with course repetitions. Participants did not
agree on an adequate frequency: while some wished for IPE to occur on a weekly, fortnightly
or monthly basis, others preferred only once or twice every semester. Some students were con-
cerned about the time it would take to prepare for weekly IPE (e.g., communication) trainings.
Regarding the topic of the IPE intervention, students chose basic science topics for pre-clinical
years (including anatomy, biology and patient confidentiality). For clinical years, the main desired
interventions included topics like basic life support training, clinical skills training (mostly regard-
ing history and physical examination of organs and systems), handover and rounds, non-techni-
cal skills and communication training. Trial (taster) days and areas of shared responsibility
(medication errors, hospital hygiene, ethics) were also acknowledged as being useful.
“I think the focus for IPE is a little bit different. When we are with among medical students, it
is often about acquiring knowledge and when it is interdisciplinary, it is more about learning
soft skills and how to use them in everyday life.” (Interview 4, Student 1)
Discussion
This study explored medical students´ attitudes and perceptions towards the main compo-
nents of IPE in Bern University. The students displayed positive attitudes towards IPE across
all study years in individual items, subscales averages and in the global G-IPAS score. This sup-
ports findings from a previous Bernese cohort using another interprofessional attitudes scale
[25] and reflects similar findings from other countries [26, 27]. Such positive attitudes may be
due to a ceiling effect caused by the early exposure to IPE interventions in the Faculty of Medi-
cine of the University of Bern.
Females had significantly more positive attitudes towards interprofessionality in the overall
G-IPAS and for the subscales of “teamwork, roles and responsibilities” and “patient-centered-
ness”. Selected studies from Sweden [28, 29], using either the RIPLS or the Jefferson Scale also
showed more positive attitudes towards teamwork in females. Others [30] reported a signifi-
cant effect of gender in the IEPS empathy subscale. No other studies seem to report such a gen-
der effect. Females from these countries (Sweden, Northern Italy, and now Switzerland) may
be acculturating in more democratic societies that have a strong egalitarian view of women’s
position in the workforce. The feeling of being equal to males and having equal work expecta-
tions can make such differences more visible. Although many healthcare systems still maintain
traditional hierarchical structures and gender roles, they may be transitioning into a more gen-
der-neutral teamwork and patient-centred culture, particularly in central and northern
Europe. This is an issue worth exploring in further studies.
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Students in pre-clinical years had significantly higher G-IPAS scores. Other studies showed
a similar positive attitudes score, both for the healthcare student population in general [6, 31–
34] and medicine in particular [6, 35].
One third of students mentioned the importance of the early introduction of IPE in the cur-
riculum, as it facilitated an early interaction and network, contributing to mutual respect and
reducing stereotypes. Thus, students can join an interprofessional team without bringing a
well-developed “doctor professional identity” [34]. Social Identity Theory [36] supports this:
stronger definitions of individual professional roles may lead to intergroup discrimination.
Introducing IPE early in the curriculum is likely to have an impact on students’ ability to
assume their given roles and responsibilities, which is a basic principle of professionalism [37].
Finally, having to learn interprofessional teamwork skills in the workplace in addition to clini-
cal responsibilities and patient care, may increase extraneous cognitive load [38, 39]. Learning
these skills may be better served within basic sciences courses, as they provide a more favour-
able framework for the initiation of IPE [40] Early introduction of IPE would also tackle lower
levels of prejudice, promoting more positive attitudes [41].
Factors contributing to this decline in interprofessional attitudes include being more expe-
rienced in the healthcare field [32], having previous interprofessional contact [42], having had
less positive experiences in IPE [31, 34, 43] and having parents working in healthcare [44].
Although specifically targeted for the Bernese sample, none of these factors showed a signifi-
cant association with the decline in attitudes. A recent study by Oza et al. [45] applying a
regression analysis to a large cohort of medical students, also failed to find such associations
with the aforementioned variables. The absence of any association in larger cohorts may be
more statistically trustworthy, and the association of these factors in IPE decline should be spe-
cifically addressed in higher powered studies.
The decline in students’ attitudes towards IPE observed in the quantitative analysis, coupled
with 30% of the participants mentioning clear disadvantages of early IPE implementation is
worrisome. This is of concern because good relationships with colleagues and patients–likely
fostered by IPE–increase patient satisfaction, promote treatment compliance and protect
against malpractice claims [46]. Hudson et al. [34] suggested this may be due to the nature of
the intervention and how negatively students experienced it. Being taught by non-doctors also
reduces medical students´ motivation to participate in IPE interventions [34]. The arguments
above, coupled with an underdeveloped professional identity, may have been the reason for
the decline. On-going team training may tackle this, as it has been shown to be central in the
sustainability of a shared understanding of professional roles [47, 48]. In the present study, stu-
dents favoured regular IPE to maintain interprofessional proficiency. Both findings reinforce
the need to offer health care professional students enough opportunities to interact and learn
together from the first year of studies and throughout their careers.
Students had an outspoken fear of loss of medical identity and some showed no positive
attitudes towards interprofessionality. Others, despite being at the beginning of their profes-
sional career, showed a stereotypical view and regarded interaction between health professions
as difficult, which is similar to previous findings [49–52]. Although medical students may lack
professional maturity to project the benefits of such IPE experiences, it takes time for a true
change in mindset to occur, particularly among professions that have for so long operated
independently [53]. Unfortunately, stereotypes formed by professional interaction and societal
views on professional roles are not easily modified by educational interactions alone [54]. The
introduction of small-group reflections, facilitated by adequate role models, may allow stu-
dents to remodel their own professional and personal attitude towards patients, to express
their moral judgements from their observations of other healthcare professionals’ interactions
and to share these experiences within a safe learning environment [48]. Such experiences
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throughout training programmes may reduce anxieties and fears about future professional col-
laboration [34].
Students mentioned barriers similar to those noted previously [5, 55], particularly regarding
resistance to IPE by students or faculty, difficulty in coordinating coursework and lack of an
established framework. Such barriers are able to influence both the outcome as well as the sus-
tainability of an IPE programme [55]. Lawlis [55] also recommends a way to overcome these
barriers by means of faculty development plans. Faculty development encourages staff com-
mitment and buy-in, and eases a professional and institutional culture change, in a “bottom
up” approach.
The social component of IPE was mentioned as a goal and as an advantage. Students con-
sidered the networking beneficial, and by engaging on interprofessional relationships on a per-
sonal level, they could learn about each other’s curricula in informal settings and even foster
friendships. This is a point not frequently explored in the literature. The social aspect repeat-
edly mentioned in the interviews mirrors many of the components of Social Learning Theory
[56]. Learning is also a social and relational process, frequently occurring around authentic
and meaningful patient cases [45, 49]. Such findings show that “formal” or planned educa-
tional IPE experiences also create “informal” opportunities to socialise and be acquainted on a
personal level. These “informal arenas can, therefore, stimulate and set a solid basis for inter-
professional collaboration” [54].
All of these observations should be considered in order to offer more authentic interdisci-
plinary experiences, with the healthcare team and the patient engaging in interprofessional
problem-solving activities. Such significant learning interactions have a clear impact on how
medical students internalise and approach patient-centeredness [57].
There are limitations to this study: first, the cross-sectional design did not allow for the
observation of cohort evolution within their studies and further pre-post analysis. The single-
centre design limits the generalization of its conclusions. We tried to overcome this limitation
by targeting an adequate sample size, which is one of the largest in IPE literature.
We also cannot assume that our qualitative data can be translated by the simple translation
of words, because words and meanings are not equivalent in different languages and language
carries a cultural meaning. Although we have used a known approach to translation of our
quotes from German to English by two native speakers, our translation may still suffer from
misinterpretation and the translated text may break away from the original.
Additionally, we had concerns about the first use of a new scale. Although the G-IPAS was
translated and acculturated into German and has shown very solid reliability data and factorial
structure, it may not be the appropriate tool for the study´s context. Social desirability bias was
also a threat, considering that the G-IPAS was self-reported. Finally, measuring beliefs and atti-
tudes does not indicate true skill proficiency in interprofessional work, and future research
should include more ability-oriented measures, aiming for outcomes in levels 3 and 4 of Kirk-
patrick´s hierarchy [58].
Conclusions
Although IPE has only recently been introduced in many healthcare training settings, medical
schools and other health professional training institutions have the means to provide opportu-
nities to encourage collaborative interactions early in training. This study´s findings, collected
directly from the students, provide valuable insights for the faculty at the University of Bern
and for similarly structured universities into the state of IPE in the current programme and
potential areas suitable for IPE. They also promote a greater understanding of the difficulties
educators and organizations face and encourage discussion about when and how medical
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schools should address interprofessional learning. The results from this mixed-methods study
demonstrate that medical students are ready for IPE experiences early in their studies.
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24. Enzenhofer E, Resch K. Übersetzungsprozesse und deren qualitätssicherung in der qualitativen sozial-
forschung. FQS. 2011; 12(2):32.
25. Luderer C, Donat M, Baum U, Kirsten A, Jahn P, Stoevesandt D. Measuring attitudes towards interpro-
fessional learning. Testing two German versions of the tool "Readiness for Interprofessional Learning
Scale" on interprofessional students of health and nursing sciences and of human medicine. GMS J
Med Educ. 2017; 34(3):33–46.
26. Ruebling I, Pole D, Breitbach AP, Frager A, Kettenbach G, Westhus N, et al. A comparison of student
attitudes and perceptions before and after an introductory interprofessional education experience. J
Interprof Care. 2014; 28(1):23–7. https://doi.org/10.3109/13561820.2013.829421 PMID: 24000881
27. Chua AZ, Lo DY, Ho WH, Koh YQ, Lim DS, Tam JK, et al. The effectiveness of a shared conference
experience in improving undergraduate medical and nursing students’ attitudes towards inter-profes-
sional education in an Asian country: a before and after study. BMC Med Educ. 2015; 15:233–42.
https://doi.org/10.1186/s12909-015-0509-9 PMID: 26698562
28. Wilhelmsson M, Ponzer S, Dahlgren LO, Timpka T, Faresjo T. Are female students in general and nurs-
ing students more ready for teamwork and interprofessional collaboration in healthcare? BMC Med
Educ. 2011; 11:15. https://doi.org/10.1186/1472-6920-11-15 PMID: 21510872
29. Hansson A, Foldevi M, Mattsson B. Medical students’ attitudes toward collaboration between doctors
and nurses—a comparison between two Swedish universities. J Interprof Care. 2010; 24(3):242–50.
https://doi.org/10.3109/13561820903163439 PMID: 19995272
30. Zanotti R, Sartor G, Canova C. Effectiveness of interprofessional education by on-field training for medi-
cal students, with a pre-post design. BMC Med Educ. 2015; 15:121–6. https://doi.org/10.1186/s12909-
015-0409-z PMID: 26220412
PLOS ONE Attitudes towards IPE
PLOS ONE | https://doi.org/10.1371/journal.pone.0240835 October 21, 2020 17 / 19
31. Coster S, Norman I, Murrells T, Kitchen S, Meerabeau E, Sooboodoo E, et al. Interprofessional attitudes
amongst undergraduate students in the health professions: a longitudinal questionnaire survey. Int J
Nurs Stud. 2008; 45(11):1667–81. https://doi.org/10.1016/j.ijnurstu.2008.02.008 PMID: 18423644
32. McFadyen AK, Webster VS, Maclaren WM, O’Neill M A. Interprofessional attitudes and perceptions:
Results from a longitudinal controlled trial of pre-registration health and social care students in Scotland.
J Interprof Care. 2010; 24(5):549–64. https://doi.org/10.3109/13561820903520369 PMID: 20218778
33. Pollard KC, Miers ME, Gilchrist M, Sayers A. A comparison of interprofessional perceptions and working
relationships among health and social care students: the results of a 3-year intervention. Health Soc
Care Community. 2006; 14(6):541–52. https://doi.org/10.1111/j.1365-2524.2006.00642.x PMID:
17059496
34. Hudson JN, Lethbridge A, Vella S, Caputi P. Decline in medical students’ attitudes to interprofessional
learning and patient-centredness. Med Educ. 2016; 50(5):550–9. https://doi.org/10.1111/medu.12958
PMID: 27072444
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